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FlyAtlas.org: a comprehensivegeneexpressiondatabaseofDrosophila
melanogaster tissues
Venkateswara R. Chintapalli, Jing Wang, Pawel Herzyk, Julian Dow
(University of Glasgow)
A vital link in functional genomics is finding where a novel gene is
expressed, as this determines the phenotypes that are likely to be
informative. Although it is in principle possible for an individual
investigator to study expression of a gene comprehensively, it would
make great sense to do this job once, properly, as a service to the
community. Generated as part of the UK BBSRC's Investigating Gene
Function initiative, the FlyAtlas online database (http://flyatlas.org)
provis authoritative gene expression levels for 18500 transcripts
initially for 11 adult Drosophila tissues and 2 larval tissues (see
website for tissues), with comparison of their enrichments relative to
whole fly. As the continuous development of the resource it has so far
been extended to 5 adult and 5 larval tissues.
The meta-analysis of the data shows:
- Most adult tissues express 30-40% of the computed Drosophila
genome.
- For each tissue, there are several hundred genes which are
expressed in that tissue but not detectably anywhere else. So, to
provide useful functional information for these genes, it is necessary
to work on these tissues.
- It is possible to calculate the relative contribution of each tissue
to the whole-fly array signal, and so form an "equation of the fly". The
results show that whole-fly arrays are only capable of detecting large
changes in widely expressed genes, and their use should thus be
deprecated. Funded by BBSRC, UK.
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What's new with intestinal transport processes in marine teleos
tosmoregulation?
Martin Grosell (University of Miami), Josi R. Taylor (University of
Miami), Edward M. Mager (University of Miami), Cameron Williams
(University of Miami), Janet Genz (University of Miami), Steve F.
Perry (University of Ottawa), Katie M. Gilmour (University of Ottawa)
Anion exchange contributes significantly to intestinal Cl− absorption
in marine teleost fish and is thus vital for successful osmoregulation. The
HCO3− secreted into the intestinal fluid by this mechanism results in
concentrationsof up to ~100mMandhighpH, leading to the formationof
CaCO3 precipitates. Recent advances in our understanding of the
transport processes involved in intestinal anion exchange in marine
and euryhaline teleost fish include the demonstration, via pharmacolo-
gical tools,molecular biologyand immunohistochemistry, of a role for the
H+-pump (V-ATPase) in apical H+ extrusion. In addition, the presence of
an electrogenic (nHCO3−/Cl−) exchange protein (SLC26a6) has now
been documented in both a euryhaline and marine teleost fish. The H+
pump defends against cellular acidificationwhichmight otherwise occur
as a consequence of the high rates of base secretion fueled, in part, by
endogenous epithelial CO2 hydration. In addition, apical H+ extrusion
likelymaintainsHCO3− concentrations lower in theunstirred layer at the
apical surface than in the bulk luminal fluids and thus facilitates
continued anion exchange. Furthermore, H+ pump activity hyperpo-
larizes the apical membrane potential which provides the driving force
for apical electrogenic nHCO3−/Cl−exchange to occur against both Cl−
and HCO3− gradients. We propose that similar coupling of apical H+
extrusion and nHCO3−/Cl− exchange accounts for Cl− uptake in fresh-
water fish andamphibians against very steepCl− gradients. Supportedby
NSF (0416440, 0714024, and 0743903).
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Acid-base regulatory capacity and associated proton extrusion
mechanisms in marine invertebrates: An overview
Frank Melzner (IFM-EOMAR), Magdalena A. Gutowska (CAU Kiel),
Marian Hu (IFM-EOMAR), Meike Stumpp (IFM-EOMAR)
Anthropogenic CO2 emissions will lead to an increased average
ocean pCO2 of potentially 1900 ppm (ca. 0.2 kPa) by the year 2300
(Caldeira and Wickett 2003). Associated shifts in carbonate system
speciation will cause ocean pH to fall by a maximum of 0.5–0.8 units.
Most existing studies suggest that organisms/taxa with high standard
metabolic rates, highly sophisticated convection systems and efficient
gas exchange organs are coping best with elevated ocean pCO2.
Typically, these taxa (decapod crustaceans, and cephalopods) are able
to rapidly compensate extracellular pH by accumulating large amounts
of bicarbonate. The underlying molecular machinery for this accumu-
latory response is still largely unknown for most marine invertebrate
taxa. Thus, wewill briefly review (a) acid-base regulatory responses in
a range of marine invertebrates (bivalves, echinoderms, crustacea, and
cephalopoda) and then (b) highlight and discuss their main ion-
regulatory organs and potential acid-base regulatory proteins. In
addition, wewill present results fromongoing gene expression studies
that specifically target transcripts relevant for ion- and acid-base
regulation in the gill of the cephalopod Sepia officinalis, the crustacean
Carcinusmaenas andpluteus larvae of the sea urchin Strongylocentrotus
purpuratus in response to environmental hypercapnia.
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Regulation of the paracellular path in the salmonid gill: Molecular
and cellular aspects of claudin-10e and claudin-30 expression
Christian K. Tipsmark (University of Southern Denmark), Steffen S.
Madsen (University of Southern Denmark)
The paracellular permeability condition in fish gill epithelia is
critical for establishing the appropriate conditions for uptake vs.
secretion of sodium chloride in freshwater (FW) and seawater (SW)
environments, respectively. While many fish are stenohaline and
experience only FW or SW, euryhaline species are able to acclimate to
either environment and thus present a very attractive model for
examining molecular and cellular plasticity in the epithelia. In the
current study the expression and localization of gill specific claudin-
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